AP Chemistry

Practice Midterm Exam

Part | corresponds to Chapter 9
Part Il corresponds to Chapters 1 -3
Part lll corresponds to Chapters 4 -5

Part IV corresponds to Chapters 6 - 8




Name HA & 7

A. (6 points) The AHyap Of H20 is 40.7 kd/mol. Its vapor pressure at 10.0°C is 9.21 mm Hg.

What is its vapor pressure at 30.0°C? L= LO.0%c P =q.20 namHa
to= 30:0%¢  Paa?
\ Pa _uodxC (.__l —— -
q .\ 2.3\ 20% 283

P2=>2834 mmlty. 6r .037 9 adbm

B. (10 points) Consider cyclohexane (MM = 84.10 g/mol). At 25.0 °C, the vapor pressure
of cyclohexane is 100.0 mm Hg. 0.0500 grams of cyclohexane are placed in a 50.00 mL
flask at 25.0 °C. How many grams of fiquid cyclohexane are left in the evacuated flask
after equilibrium is established at this temperature?

Loe .Omm Ra
—_ L 00500 = A x c.oga1 xZ2aE

M0 L u.lo

W= G.o22b
“y

\iq. cyole herane z G.05006- C.02720

= 0.02Ty ¢
OO %
C. (5 points) Write the compound with the higher boiliﬁg points in the blanks provided.

C 2 Vsoy 1. CHsOH or C4Hqo

WF 2. HF or HCE

1 3. Brp or ICt
Nal) 4. NaCt or SCl,
ChzWa b 5. C3Hs or CizoHos
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D. (18 points) Answer the following questions referring to the phase diagram of Z given
below. Write your answers on the blanks provided.

Vs 4. What phase(s) is/are present at point X?
20°C + 3001w Yoy 2. What is the triple point for Z?

NO 3. Can the compound be liquefied at 120°C by increasing
the pressure to 950 mm Hg? (YES or NO)
LT ouid

. What phase(s) is/are present at 45°C and 730 mm Hg?

e - 100 €

4
5. What is the normal boiling point of Z?
350 rim Yg 6. Atwhat pressure will the compound boil at 5550?
7
8
9

meltin o, . What process is indicated by going from A to B?

. What process is indicated by going from C to D?

solid . Which is the denser phase?
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. {2 points) Answer the following questions on the blanks provided.

Co 1. The transition metal in Group 9, period 4 is ?

cl-35 2. Which of the two isotopes of chlorine is more abundant: CI-35
or CI-377

. {4 points) Write the name of the element represented by the following symbol.

1. Ag __ Silver

2. K Qoﬂg;;gum

. {4 points) Write the symbol for the following elements.

1. magnesium Ma
p—
2. copper C (S

. (10 points) Answer the following questions on the blanks provided.

1. A¥Mo% ionhas 2 protons, 55 neutrons, and <2
electrons.

2. In a SO ion there are U- ¥ protons and _5 ¢ electrons.

. (10 points) Supply the missing name or formula

—

. CaN,_ Calcium nitride

2. iron(!ll) carbonate Fe 2 (COs )3

3. Se.Cl; Cli seleniom d—lc_\a\a Hclr:

4. calcium acetate Co(Cy W04 )2

5. CuS__ COpper (1) sullid «

. {5 points) How many bromine atoms are in 7.5 g of molecular bromine?

'1-‘55 %fl ~® Imol Bra 6.02'2x1023 ") 2ZaYoms

5. 710" aYems ol Br
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G. (5 points) Calculate the average mass of one zinc atom in grams. .
6538
\ Zn atom % . ol 20 % s

6022 x\O atoms lmoel Z2n

{086 Xlazzosf—?__n

H. (6 points) A "5 Liter" box of wine has the dimensions 10.5 in x 10.1 in x 3.75 in. Show
that the plastic container inside such a box could hold 5.0 L of wine. (i.e. what is the
volume of the boxinLl?) 1in=2.54cm

5.S e
(lO-Sm x 2-5Llc.m>x(10.\m n_:_)'_:f_"f_m—-\ x<3-759n X __2_1__———
| Lin ("

lin .

3
_ bSlbenix e

1080am3

= 6‘-5'2_1—-
£ 521

l. (6 boints) A solution is 12.0% of sodium hydfoxide by mass and has a density of
1.131 g/mL. What volume of this solution (in mL) contains 3.50 g of sodium hydroxide?

0o g soln . _lml 05 . 8m L
1 2.0g AaoH 1131y
7

3.5 0% Oas 1 %

L_.—f"’_—_\/-_
| 2920 o sein

215 K -

J. (8 points) Consider the reaction: 3 Bro(f) + 2 (s) > 2Brs (s)

How many grams of IBra(s) can be obtained from 8.00 g of Br, and an excess of |?
MM IBr; = 366.6

Mmass ol LB > 8000 Bry 5 ‘Mol Br, w 2Mol I Bry
186 - By Bmol Brs

6.6
12 201 B3 | x 2 >
' o | 137,
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K. (12 points) A gaseous mixture containing 4.0 mol of hydrogen gas and 3.0 mol of
oxygen gas react to form steam according to the following reaction:

2 Hy (9) + O2(g) » 2H0(g)
1. What is the limiting reagent? (The basis for your answer must be clearly shown.)

.0 mol Ha 4 2wmol Boo

2 el He

2.0 mel Oz x Lol Ha &.omol Heo
Lol Oa

~ .0 mol Rao

Ha 513 limidine—
2. What is the theoretical yield of steam in moles?

loased. ©on onsWwer o the # )

4.0 mol Hao

3. Based on your answer in 2, how much steam is formed if the actual yield of the
reaction is 80%7?

%0 = aetuol X100 = 3.
L.C

3. L mo\ or & 7.1

4. How many moles of the excess reactant remain unreacted based on your answer fo
part 2? Clearly state what that reactant is.

40 wol Ha x _Lmo\ G2  _ 2.0mo! D2 used
2ol Ha

2 .0- 20 = {Orel Oy i3 N CXasss

1.0 mel Oa
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A. (6 points) Write a net ionic equation for the reaction that occurs when solutions iron(l)
nitrate and potassium phosphate are mixed? (Do not forget to inciude the physical
states) ' ' ' ‘

BT > n) + 270437 tag) > T@gCroyl)acs)

B. (6 points) Classify the following compounds as weak/strong acid (WA/SA) or bases
(WB/SB) by circling your answer:

1. Sulfurous acid (WA SA WB SB
2. Methyl amine (CHsNH2) WA SA sB
3. - Hydrofluoric acid (HF(aq)) (WA sA WB SB

C. (6 points) If 17.5 mL of a HF(aq) solution react completely with (neutralize) 25.0 mL of
0.288 M Ba(OH)s, caiculate the molarity of the HF solution? .

5 58 mol Balok) AT b
150 mbL Baloh)z (O 2 2moll _ \mol BE

1600m L Baloh)a 1ol BatoH), {wipl OH™

ool 0.823mM1
MurF =~ 0175
O-B3223m

D. (8 points) What is the volume of 1.222 M H,S0, needed to compietely react with
(neutralize) 2.54 g of an aluminum hydroxide sample that is only 88% by mass pure?
& & MM AI(OH); = 78.00
2.5Ug x 25— = 2.244 Alterds
\ee o)z
Aol o tmot A cor’s
ﬁ&émb\c%\-_—\g,,s&ttz 2.249 X — 78.00 o

ool oB T lmeld? Iymel HesOy
—__-__————-—_- _———__-_-—
Lol AloR )y 1ol OF” 2 ol W T
' ' ,Ou30
22 2mbl Ve 22777 208520
1 2z2

E. (4 points) A 5.00-L flask at 27°C contains methane gas at a pressure of 1.5 atm. How
many moles of methane are in the flask?
| Lot

1S okm x 500 Lo n x 0082 2 x 3001
x .rme ]

a. 30 vo |
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F. (5 points) An unknown gas X effuses 1.30 times faster than CsHs. What is the molar
mass of gas X?

\ - P M x
-—____—————-'

e

1.30 (_l_q_(bcl\-k

MM, = Db b %.\mo\

2.6 .1 %[ma !

G. (6 points) Consider two bulbs separated by a valve. Both bulbs are at the same
temperature. “Calculate the final pressure inside the system after the valve connecting
the two bulbs is opened. lgnore the volume of the tube connecting the two buibs.

Ar'; M-C)ﬂaxl.5= G.bOx?Ar

Ar
4.00 L / 1&!sz Par =z 12 b
153tm / 25atm Clp - LS xloe= S'DC-"?CVL
PC_[-‘,_ = OSOa-I—m
Pes 1.7 adon
LT o

H. (5 points) A sealed tube with He gas at 27°C and 1.5 atm is put into an oven where the
temperature is 200°C. What is the final pressure of the. helium gas in the tube at this

temperature?
-8 . 3060
"——:__——'-’-.
To U3
?'n_¢ 2.4 atrm
L.4 arm
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i. (12 points) Examine the following balanced half-reaction:
H.0 + NOy (ag) — NOs (ag) + 2H"(aq) + 2¢€

o idation 1. 1s this an oxidation or a reduction?

N 2. What element is oxidized or reduced?

Balance the following half-equation in acid (the answers will not be graded).

| MnOra)+ B_H +5 & > _1 Mn*@) + H_HoO
The two reactions given above occur together. In the balanced equation for the overall
reaction that occurs: (The balanced overall equation will not be graded, only the
answers to questions 3 and 4.) -

{0 3. How many electrons are exchanged in the balanced equation?

MO &'_ 4. What species was the oxidizing agent?

IV. (81 points) This part of the final corresponds to Exam 1. It covers the material in Chapters
6, 7 and 8.

A. {6 points) In the blanks provided, answer the questions below.

Te 1. What element has the electron configuration: [Kr] 5s%4d® ?
Ge, Se 2. Give symbols for the atoms that have two unpaired 4p electrons?
9 3. How many electrons in a P atom have the £ quantum number
- equaito 1?

B. (6 points) Consider the atoms: Li, C, Rb, and Sn
C 1. Which is the smallest?

C 2. Which has the higest ionization energy?
XY 3. Which has the lowest electronegativity?

C. (3 points) Consider the species: 8, 8%, Cl, and CI
<=~ 1. Which is the largest?

D. (3 points) Consider the species: Na, Na‘, Mg, Mg®*
l}\/\f\;L ¥ 1. Which s the smallest?
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E. (8 points) Draw a Lewis structure for CI7 (the structure will not be graded)

> Q) 1. How many valence electrons are there?

Oc}ro\r\e,dx on 2. What is the electron pair geometry?

Sq\ uere ‘P\ano\f 3. What is the molecular geometry of ICIZ 7

o O
Qo' &0 4. \What is the predicted Cl-I-Cl angle?

—

F. (3 points) What is the formal charge on Sb in the following species

. It

N l < 5-T=-72
:Cl--\___ /".

oS, 5.0-5:-2
57 N |

G. (4 points) Which of the following species is necessarily an exception to the octet?

NO;" @ SO,

H. (10 points) When 70.0 mL of 2.86 M NaOH at 22.0°C are neutralized by 70.0 mL of HCI
also at 22.0°C in a coffee-cup calorimeter, the temperature of the final solution rises to
31.29°C. Assume that the specific heat of all solutions is 4.18 Jig°C, that the density of
all solutions is 1.00 g/mL, and that the volumes are additive.

1. Calculate q for the reaction.

q = o0 x 4L x (2129 - 22.0)

= 54 219

~s. U4 W)
2. Calculate q for one mole of NaOH.
Ny = 0.07160 x 2

V.00 & ol % —s.uukd 2717y
02009 wol

%L = 02002 mol

-91.2 Y
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[. (12 points) Consider the thermochemical equation shown below.
H,0
NH4NOs(s) ——— NH/NO3(aq) AH =+257 kJ
1. Calculate Qreaction if 10.0 g of NH4NO3z (MM = 80.0) are dissolved in water.
100 g MWUNCy x et v —9;5-'1 k3]
Qo 0oy o) MRUNOR

+3 0 e

2. Would the container feel "hotter" or @aé the dissolving occurs? Circle one

3. If the dissolving occurs in a coffee cup calorimeter containing 85.0 g of water initially
at 23.0°C, what would be the final temperature? (Assume that the specific heat of
the solution is the same as that of water, 4.18 J/g°C). .

—3.20 ~ 103 - RS.0 x 4 \&x (g - 23.6°C)
owns. Lrom Z1 L = LHO% & A = - .00

Ly.0%C

J. (8 points) Consider the following thermochemical data:

3/ 2H,(g) + Oz (g) — 2 H0(g) AH° =-4836kJ_
G Yo 30202059 AH® = +285.4 kJ

Find Al for the reaction:

3 Hz (g) + O3 (g) — 3 H20(9)

of -85, 4 w2 T
O3 ta) - > Og Cep ) AV, - — - J

2~

: 3 !
BH2g) + 20a04) 5 3wy Dur }'Z (-u83.6)

= -"125. 4 q

~268.\

10
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K. (10 points) Using the data provided below answer the following questions.
Specific heat for liquid benzene 1.72 J/g-°C

AHygp° for benzene . 30.8 kd/mol
Boiling point 80.0 °C
MM benzene 66.1 g/mol

1. Calculate AH for 75.0 g of benzene (g, 80.0 °C) — benzene (£, 80.0 °C)

75.04 Cehe x \mol CoWg  , -30'% 3 - - 34.9\]
66\ ey Lol Ce Vg ‘ -
-34.9 7

2. Calculate AH for 75.0 g benzene (£, 80.0 °C) — benzene (£, 24.0 °C)

Ay = qS.Oc‘}_X 1123 (Q_q,o_'go.oﬁ

q.ec
“T229T = 722 T -
L. (8 points) Given
2Cu0(s) > 2Cu(s) + Oz(g) AH® = +314.6 kJ:

1. What is the heat of formation of GuO? .
bz EBYL fpony - EDWR(rene)
2. = (6+0) - % Auv_p (Cuc )

~167.3%3 )l

2. Calculate AH® for the formatién of 13.6 g of CuO. ' ﬂ
AR® = 3.6 Cuo x Lol Cuo , ='57:3T _ _26.9%9

19.55¢, lmolCu ¢
ﬁoémcl ~ oS e I '&-/
‘_qu e ¥ el Cuo

11




